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PURPOSE: A system for constructing a virtual 
multicast network is provided to comprise a 
multicast agent installed in a user PC as well 
as a virtual multicast router having a 
multicast router function on a network, and 
to comprise a multicast management server 
for managing information on each virtual 
multicast router, so as to use a multicast 
service under non-multicast environments. 

CONSTITUTION: A virtual multicast router(30) 
performs a dynamic tunneling for data 
transceiving between the virtual multicast 
router(30) and other virtual multicast 
router/multicast agent, by using an IP 
tunneling/UDP(User Datagram Protocol) 
tunneling, and manages multicast 
membership information of the other virtual 
multicast router and multicast agents. The 
virtual multicast router(30) transmits multicast 
data to a multicast agent and other virtual 
multicast router participating in a specific 
multicast group, and transmits multicast data 
between virtual multicast routers. The virtual 
multicast router(30) checks whether a 
multicast router exists in a self sub network. 
If so, the virtual multicast router(30) plays a role of multicast repeater only. A multicast agent(52) 
uses a dynamic tunneling for multicast data transceiving with the virtual multicast router(30), and 
uses a UDP tunneling for the dynamic tunneling, then retransmits the data of the virtual multicast 
router(30) to a multicast application program. The multicast agent(52) limits to TTL(Time to Live) 
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0 by using an IP multicast while re-transmitting the data, to perform a re-multicast for an 
operating computer only. A multicast management server(20) performs an IP caching for the 
multicast agent(52) that requests a retrieval and the retrieved virtual multicast router(30), and 
performs a caching for the multicast agent(52) or an IP address of the virtual multicast router(30), 
and a network address as well as the multicast agent(52), an IP address of the nearest virtual 
multicast router retrieved by the virtual multicast router(30), and the network address. 
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i'y ^01 &m Bwomiv&m mmM g^si^oi 2JEi^oiiAi2 qioieh ^§g§ »$er 4o> <zlq. m sjsi mgo\ s kh°i am- 
□fo^ 01 anfi ^ois iiaib 2^ ^xfooi ^ °i^oi ojEi^oiiAi2 ^^oiiAH °t ^si choiei ^§u°!i slhai2 sis^ 

^^Xf^OilTjl AiBM^og e¥ 4- £J^r JI^OI <ME\3\\±E. }|£0IQ. W&M i*E|5>H^ JlitOI ^E|3H^M Sd|g OlgSHAI ei EH 

3! Aibl^ HISXfMOl X^o| Lj|M?-l3M gEI9H±e UIM?43^ 2^ 4= SISlCf. 

^EI^H^M gJ^OI ^g^j Lj|m?-l30ilAi^ AfgXf $X>2^ 5*311 2i 01 Mdl^oj ggoja tf ^ o, D s 311 0| MTV£J0H Ai b §^01 30Mb 

psOIH^ 1Mbps 30J\\m 500kbps »£2| S^Oil^ 603HM ^AlOil ey* 4- fcllHI SQ. 

gEOH^M^ OigJil SgSOflE I?5Q }|g2i ejEH^M gEI3H±EgJ2£ £^A|3fe ^Ollfe OlE-PfXI Xil^OI (HECK SbPJ BEI3H±e 

i\^m x\mm s owu mo\^ s «fe§ ^mxi s»fe g?^ &3. se^ ^eoh^m^ xi^sjxi sais 5asw& u? &g ai 
goi mo\D\o\\ £i°s £*xi sm. 

eiEi^^OIIAI ^E|3H^:^3F XI£!E]3£ §34:^^^ £|g gE>2| B^AFOIOjl 2^ &^E\D\ 2¥ gE|9H^e ->|^ 0 | §^£1010*°} 
SSCh gZ*2| L||^?.| 3(23:40)21- ^E|3H^MS XI of XI 8fg S^OIIfe El^g :>IB(£3:50)g Afgi 4= 2JCK23). ^ 01 «A| B 
3I£| df¥Ei(23:30,23:31pf ^EjSHi^MM XI of XI SJg 3^011 3 E}^E\M g^OICf. 0| 4§2S 2| Mrouted(2:30, 2:3 

1)011 i*EI?H^^ ^§1 SHO* »a. ElSf 6fU2| Mrouted(23:20Pf- ISP Oil AH 5*d|Ej3 Cfi Mrouted(23:21 )fe AfgXfJf &£|ofe 3^, 
AfgXf^ 0H£ ISPCHI SS6H0t 6>{= £j:H^gOI SiQ. 32.13 AfgXf^ ^E\3W±^ ^ S Oil CHs* XI^OI &OiO|: MroutedM S UIM?-I 

U »3<XIAi Af§i 3¥0il^ AfgXPf &m IPS AfgoPI OH ^ Oil 3|^2J MroutedM Afgofb M^SfCh 

£|^E12j ^P^M 4^§5Fb 5101 OH^ CHBI^ S^OI gOil Ofdf sjaoil^ £f^EIM 2oJ ^SofXI A1bH2f ^B°J PC2I ^HM^IOiE.^ Afgel 
^HM?llOi gf^HI gEI3H^^*!0| ^H^£i2iP.(24) 01 gBOil ^^23H ^^^(24:60.24:70)011 ^oH2i^ PC(24:31)Sm^t 

^EI^H^M Q£ ^^(24:10)^F 51 1= Ul ^^-13(24:50)2] ^E|9H^M 2^ AH bH (24: 1 1 )sL^EH #L|3H^M^ GilOIEiM ^Oil Xf^HJ H§ 
23H^M^(24:6O)0il ^E|9H^^^ QIOIEiM 3 Ai« Lil§?aO|l Si^ PCM(24:32, 24:33)^ $*&M PC(24:31 )^¥Ei Gil 01 EH 

m mow ^ ci. ^ xh^si «^29h^u^oiiai oidi xfss g>3 siD^ 3 xism ainiEii^o^ s^«>^i ^oia. ohxi °i grsj 

3ZI0I ^?EiI ^££13 2i3 ^J32| Sf^ ei^EIU ^xlMOl ^£I9H^M PI^M XI ^ oh ^ 3SOI BWS01I 0>£f £|^EH°J ^I^M 

Sicily mgmti 5oi asiM goia^i of 3 2^21 ^f^^e eoi^ ^goio. 2^ 01 xdslsi ai«^23H^§! stoiiai 

^ S^2 ^22i Hlt*2^ 28IB1 XH6fAI3l^ gX1IM ^ V ^6PI2 shp. 

il^Oil^ S U|s^|^0|| Pie* Q=?^f gCH£|3 2i20j ( OIOII ttfdf ^E|3H^M Aibl^M g Ul^?-I3 ^§01IA1 AfgSf3Xf ofe S^^f 91U 
. 01 ^ 3^011^ ^|^£| §^ Ei^^M 0|g°[ ^E|5H^^ UIM?-I3 ^S0| AfgXf^f gE|3H^M £f¥EHM ^x|6fEHE|2 

£l ISPOil 2^ ^§1 2^1 ofOiO^ sfCf. 6fXI°! ISP « S Oil AH 2^ AfgXfQfCI ^^01 £2^ ^§1 6PI Oig3 2^ AfgXPf ^§ IP 
fi AhgaPI IHg Oil §^ Ei^^e Olgsh ^Ei3H^M UIM?-I3 M^^ohQ. 



^SOI 0i^3Xf offe ^1^^ 31X11 

^ ^EI9H^M UIM¥-I3M ^^6^1 ^l§[ A|^:g2S/H ^EI^H^M^f XI S 21 XI ST^ UIM?-I30il ^x|2J0i ^E|3H^^ Aibl^M XII 

§£[Cf. 01 Al^ij^ ^E|3H^M ^d| Ai tH , 5^ ^ El 3H^M £|^Ei S ^El 3H^^ 0il0|2^ oi^Oi^D. mE\BW±^ &£| A|tH(21:20)^ 2| 

^E|9H^^ BI^EiMOil CHtl IP^^M SdloFW, 01 ^fS ^E|9H^M df^EiM ttH Afge^Cf. 

i*EJ5)fl^M df^EHHi IP HHfE ^I6H 3H^^Cf. ^E|3H^M df^EH~r gEI^H^M Bj^g ^|^g 4-^SfCH, Eal HI ^E|3H^M 

bilM^I3^0il AfgXfOiMI ^E|9H^^ QIOIEiM 3^of^ J\^m ^&Q. ^E|3H^M 2>^Ei(21 :30,21 :31 ,21 :32,21 :33,21 :34) 
^E|3H^M df^EIZIOil f§^ Ei^D(21:l00)2S 4= 2iCf. 0|£it[ ^I^M goH AfgX|°i Lj|M?-l30il Ai^ ^22] ^§ 

2i0| i*E|3H^M UI^?-I3S 4^ SIP. 0ISH& ^EI9H^M df^Ei^ xDSL UIM?-I3 ^(21 :81 .21 :82,2 1 :83)0ilAi 6FU2I g 

Ei3H^e £f^Ei ™mm ^mo\£z 2§ S^^ICH Al^g(21:30.21:31. 21:32. 21:33.21:34)2^ ^?^3>iU 2^ § Ul ^?-i 3(21 :85)M ^ 
^it[ m >ilOim?il 01(21:35) Oil £Z\m ^ S!l= MW = Oi(21 :35)^ ^P^^ 4= ^Cl. 3d|3 ^EI3H^M dl^EIM goH AfgXf 
^ ^E|3H^M QIOIEHM £^£lo\D\ ^ oH ¥E\3W±m Oil 01 2 ^ ^HM?j|CHM ^xlofOI 3 GilOl EiH ^^<MefQ. 



^g2J ^P^ ^ 5Tg 

?i Pl^^l 3fXIIM e^of^l ¥16101 ISP2I Ul^?-I3^f ^E|3H^M Ail g 01 E! S^(21:71)0il ^E|3H^M £f¥Ei^ x DSL Oil ^xl^f 
U. m UI^?-JU2J s >i|0|M?IIO|Oil £X\D\ m ^ 91Q. Ul^?-I39f ^EI?H^M AIIUOI £|01 2iXI ^^(21:72) ^E|3H^^ 
Ei^ ^^2| Ul^?-I3(21:80)2f §B UI§?I3(£1 :83.21 :84)01l ^x|^ 4^ 2JQ. ^av ~e|3H^M df^Ei(21 :34)2f ^ El 3H ^ 
M E^Ei(21:35)^2| =Sj El y 9 (21 :90)0| OlgofOI ^ Ul^?-i 3(21 :85)^^ 0112 ^E|3H^M AHdl^M XHS^Q. 

^E|9H^^ SI^Ei^ d| <ME\3W±m Hl§?a ^OilAi <£EIBU±^ UI^¥-|3M ^SMI oPI § XI S AI S§ 6f2?IICH ^EI^H^M 
df^EI^ ^P^!2i>| U 2^ m Uim?4fJ i^S^OilAi^ g ZHI0IM3I0IU bl ^E|5H^:M Ul^?-I30|| Ai ^ ¥E\BU±^ UIM?-I3» ^^6^1 of^ ^ 
HM?IICH^ ^Xl^lCf. 2§ 8f2?il0i ^E]5H^M £f^Ei^ ^|^^2J Sa»X|| (Unix) Oil 3X1 J\g ^EI3H^M Ej^Ei ^1^2^°! ^?£0I @ 

a. 

g ^§2| Al^g^ ^EI3H^M Sdl AH bH , ^E|3H^M £f^Ei2f ^E|3H^M Oil 0)2 zpAH^Qj oip 

^E|3H^M ^dl AiW(22:30)^ ^E|3H^M df^Ei2i IP ^±m BZ\ 6hD4 (22:21 ), 01 gE|3H^m 0ilOI2^ 2^ 31 & ^E|9H^^ 

df^Ei^¥EH ¥lx|2J ^E|9H^^ £f¥E|2J IP 4^011 OioHAi 2§i ffH e>CK ^ H J^2£ Ai^ UIM?-I3 ^ Oil AH 

e^s^ ^Em±^ oiiois^M^ m ?f^Eis mm ^ei^h^^ ^^Eie s^spi ch^oii ^§ ^ei^h^^ &^e\j\ m^o\ 

O. Olgj 3^ ^E|3H^M Sdl AH bH ^ ¥ Ei 2^ Dig ^E|3H^M d^EHMSJ IP ^X|2f S^lolOj 2^6f^ A|Z!0| HCHXIS £§[ 

QIOIEH^f 2^01 EDI OH ^ Oil L||M?-J3 CH«^g ^ bl oMI SCf. 0|g oH^o^l ?loH ^EI^H^M &dl AH bH ^ BUfB ¥loH 
^E|3H^M OilOI2^ 2^ ^El 3H^:^ ^^E|2| IP m^?-|3 3 ^E|9H^^ Oil 01 2^ 2£r ^E|3H^M df^E1^¥Ei ^fS 

^1 XI Oil ^E|3H^:M £I^Ei2| IP4^^ EilOIMM (22:22) 0| BW% EilOlM^ mm S^M §6H g 

E|9H^M 011012 e U ^El 3H^^ dl¥Ei2J EH^H 2^ AI^OI MCHM3. M^'S°1 QIOlEi 3£g 4= 
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i*EI3H^5 E^Ei(22:30)b ^ El 9H^5 Ef^EH 2i=r ^E|9H±5 Ef^Ei §J §3 EH ^'(22:33) 1IEI3H±5 

Et^g ^ei3h^m ji^25 =?&eio\ 2ia. 

§§ EI^HE ^E|9H±5 E^E12|- ^E|3H^:5 E^EHEIOil M§£|fe EH^g ^' gJ*JO|CL 01 OH HgSg IP EH ^ ^ (Tunneling) }|Sg 
AfgoFDI. ^E|3H^5 Ef^U 5^118 PIM-SM. DVMRP 2£r SSMg M§|[C}. M§ Eiy^'8 §^ Ei^ ^ID} §01 IP Ei^g 21 S SE^ UDP 
EHyH ^ISi Afg&CL 3EHU §§ EH^H^ i*E|3K^5 Ef^Ei ^? MAI Oil DIE! Hf^ CHI EJ^3 g§ §21 OH^ilS^I £§6fe 
5011 U16H, EI^SS m# i*E|5>H^5 Ef¥EH°l fiSMI H|oH EH^^OI Ei^H oHXHI2 Oi^CH SCI. 

2J ^EI?H^5 Ef^Ei^SI Eiy^j 2^ 2f§£ ^CJ.(26) 6fU2| ^E|3H^5 E}¥Ei(26:31 )fe HH ^£ Xf<Mo| ,p 

^EI5>H^5 &EI AH W (£6:20) Oil e*Ch 3£1 * 3 i*E]3H^5 Ef^Ei(26:31 )cr ^E|3H^M &£| bH (E6:20)0il ^| ^§ Z» 

^E|9H±5 Ef^Ei2J §21 2S1ID. 0| EH ^E|9H^5 ^El AHfcH^ Xf£J0| &E|oH=r 3^ ^E!9H^5 Ef^Ei §Si 2AK26 
:11)mO| ^E|3H^5 EI^EH §2^ £12£ 3 §£§ 2LH^3, 3gXI Sf2S 28 3^ a*E|9H^5 21 ^ EH M Oil CH§[ §21 2LH 

SP. 01 §21 mS ^E|3H^M df^EHizr ^§ ^# ^E|9H^5 Ef^EiOil Q\m §2°jXIM 3AK£6:12)8K)J 5122 ^§ 

ilEI 3H^M E}^Ei(25:32)0i! Eiy^'S figSHl. B>X| 0 J23 ^EOH^5 Ef^Ei ^ §21 01 g of 01 3*3 

i*E|9H^5 EI¥EHS SAK£6:13)Sh - m % ;>F§ i*EI3>H^5 Ef^ EH (£6: 32) Oil M§ EiyU ^§ 2§ OilAIXIM 2yjEI. 3£j * i*E|3H^5 

AH tH (26:20) Oil Til ^§ ^E\BW±m Ef^EIS] 2LH^£, ^El5>H^5 5* El AHtH^ 3 Olgo^Ol 3H£ §21 ^<M( 

£6:14mCK ^E|3H^^ Ef^EHSI §^ EH^^M ^ PIM-SM, DVMRP SE^ SSM£j ^E|5H^^ 1= El ^3E|^e 

Olgmoi ^E|5H^^ ^EIM ^P^ohQ. 

^EI^H^M Ef¥H(SE2:31)^ ^E|3H^M Ef¥D H^S^ei PIM-SM, DVMRP EE^ SSMM AFS&Cf. 

^E|3H^e e^PI(£2:32)^ ^EI3H^M EIIOIEIM ^^i ^Oh dl ^EI3H^M ^SOil MgJfMOII^I QIOIEHM S^o^ ^I^OICI. 0| 

g ^§ ^EI3H^^ 3M0i| ^§JM mm ^EJ3H^M SW^l ^EI^EI. §2hr ^E|3H^:^ EI^Ei SE^ ^E|3H^M OIIOIS 

m^i- Ei^^e mm j\q ^ei?h^m ei^ei^ ¥ xf^ioi s^onu} ^ej^h^m nesi ^ei^h^m 5^ 2^ 

of 01 e^^Q. 01 StH^ §2b ^EI^H^M ^EI3H^^ 21 5§ ^El^H^^ DM Oil ^Ei^H^^ BI^Ei EE^ m 

EJ3H^^ 0II0I2M ^^Oil ^EJ3H^^ QIOIEiM ^^!6I3 ^EI^H^M Ef^Ei^ 3 QIOIEiM UDP ei^^eilOl^oFOj 6HS 

^E|3H^M ZlMOil e^e^ ^EI3H^^ OilOISM SE^ QB ^E|3H^M EJ-^ EH Oil Til S^e^Q. 

^EI?H^M EI^Eib Ai2 U!^?HB°J ^E|3H^M Ef^Ei£J ^^Ojl 0>Ef QB J\^m ^^elQ. Xf£!°| A12 UIM?-iBOil ^E|3H^^ 
EH^f 21^X1 2i^XI SM6K)1 °^ fc ^EI^H^M Ef^EH 212^ ^E13H^M Ef^Ei^AiSi ^^5fXI a h 3 &^6I ^EI^H^M g^lPI 

4iof2, °i^ fc ^E|3H^e EJ<=>EH^ ^E|3H^M Ef^EH ^E|3H^M e^lPI ^tl MAI Oil ^^ehQ. 



^E|3H^M 0ilOiaM(£2:62)^ AfgX^f ^E|3H^M CHI 01 Big ?ioH Afg^D. ^E]3H^M OilOISM^ bl ^E|3H^^ ^S^Oil 

/H <ME\BW±^ Gil 01 EH M S^^OI ^ ^HM^IICH^ ^E|3H^M UIOlEi xHEIof^ ^l^(£2:53)3f ^§ ^E|3H^^ Ef^EiSf 3 

mo\= EH y i>' ^l~(£2:54)o^ ^p^SjCH ^EI9H^^ Oil 01 ^£ ^EI3H^M &E| AitH^^Ei J[D\m ^1 X| Oil ^x|S ^§ 

^E|3H^:^ Ef^EiHI fiSe^CI. 01 EOi ^§ ^EI3H±^ Ef^EiS] IP ^E1^3 HfS 3^6H2, °i° k Hi} XI 2 

^ ^eoh^m Ef^Ei°j ip ^±m J\xAg m ?\x\u imm >iEioii ^ei?h^m ef^eim s^^a. ^§ 

X El M S^o^ 528 IP a 5^ EH (Hop Counter)^ 01 § of 01 S^t^Q. ^ B 3^Ei^F Dig ™^ IP ^^^f ^§ 3*7)^ ^ixlOil 2>[^ 

525 Ef^^P. 21^ ^§ ^8 a 5^ EH J\ 01 EH JH 2J S^Oife xHMOil IP ^^fi ^§ ~Ei3H^^ Ef^ 

EH M §>B ¥ D S XI CHI ^E|3H^M 31 &^FS fi^t^D. fi^OI 4^33 3 ^¥EH ^E|3H^M CHI 01 EH M 2^ SfeCh ^E|3H^^ Oil 01 3^ 
^1- ^E|3H^e Ql 01 EH M °J2S 5^ ^^EH(£2:50)0il IP ^El 3H^MM 01 g of 01 TTL(Time to Live) 05 DAI IH^E|9H^M(22:80)6HI 3 Ell 
OIEHM ^E|3H^M Eg H5D^(22:51)0| g>^P. 0|^ MgXfSj ^E)3H^M §§ H5H^0| CHCH^ SSgiOl ^E|3H^5 QilOIEiM 3CH5 

aoi ?ioH^oia. 



bl ^E!3H^M Oil h\^J}D\ ^E|3H^M CHIOIEHM ^^6PI ^i^ QilAIXISJ 1§£^ £^ 521 ^O. 

AfgXf PC(25:50)2J ^E|3H^M OiiOl 25(25:52)^ ^E|3H^^ &E| Ai W (25:20) Oil 311 3*3 ^E|3H^^ Ef^EiBj §21 Q 

S^Cf. 01 IH ^E|3H^e AHtH^ W^JOI ^Elo^ ^§ ^Ei^H^M EI¥Ei §21 S M(25:1 DoFOI ^§ B E|9H^& yog 

§2^1 °[22 3 §21 2Ui^H, 3gXI 2^ ^E\B\\±^ E^EiMOil Qieh §^1 2Ui^D. 0| §21 ^E|9H^M Oil 01 2 

5^ ^E|3H^5 Ef^EHOil Q\m §22iXIM S AK25M 2)of01 §|2S ^§ ^f^g ^El 3H^M Ef^Ei (25:30) Oil ^El 3W 

— 5 DM £^ 2§i 2L«3, §>XI SI22 2^ J\Q ^E|3H^M Ef^Ei ^4: §21 01 §6101 Dm 3\£ ^El 3W±m Ef^EiS SAK2 

5:13)ei ¥ 6HS ^E|3H^5 Ef^Ei (25:30) Oil ^E|9H^^ OilAIXIfi 2t«CI. 3^ ^ ^EI3H^M ^El Ai bH (25:20) Oil 3il ^§ 0\ 

^E|3H^M Ef^EiEl 2LH^S, ^E|3H^5 5fE| AH tH^ 3 OlggfOH §28 2S£J(25:14)^P. 

H|§0| iUS ^E|3Hr^5 3M0il M^OI ^E|3H^M Q£ 4:^(25: 1 0)5¥Ei QIOlEi^ 2^0! ^EiBW±^ EI^Eib 3 

CHI0|Ei2J gEPH^M SAK25:13)ei ^ 6HS ^EI?H^5 3^0il mm& AfgXfOilTil PIOIEHS 2tdP. 3 EH 2 AfgXf PC(25:50)2J ^El 

3H^M 01101*15(25:51)1= 01 Cil 01 EH M 5^ tJ^EiOIIE* XH ^ El 3H ± S SKM , 0| CHIOlEi^ ^E|3H^5 Ig H53^(25:52)0I ^>J6f01 AH§ 
XfOil^il 201XMI @p. 



S ^E|3H^5 Ef^EHM 0|g6^ ^EI3H^5 U|5¥43S ?^6fb ^gg ¥ ^X|£J Cl^ =?&0\ W 4= 2i2D1, OIM 5i 

e[ 3^0112 =?^m ^ 9JLQ. 
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S£jKH^ ISPSI ^01 mE\3W±^ UI^H(£l:71Pf =?^0\ £|CH 91 tz S^OICI. 01 gEI3H£M ^ 01 CI CH Ai tH(£1 :10pf 

^x|£|CH 2ib 9@ /H^ Ul^o|3(£i:80) ^ Oil AH BEI^H^ a&| AHtH(£1:20)M gXlehP. Ol BE|3H^ 5*EI /dWb 2* gEI3H£^ 
B}^EI(£E1:31 r £1:32,£1:33,E1:34.£1:35)e5J IP ^EIM e*Ch ^ m§ 3f£> h §EI3H^^ Ef^EHM $g HH 0| ^El AltHS^ 

ei ^EJidw^m. Ef^Eisi ip ^» 2^6101 sfech i*Ei3H^M ahwm gx\m mesiasi si^Ei(£i:60)^ hei^^ 

AllgOl £|0i SJOiOt of 3 3 Ef^Eliz: gEI3H±e ^^(£1:71)Hf 3^(^1:100)01 £|CH ?10\0i SO. 3 DM ISP2I iB UIM?-I3 e CH! BEI3H 
^^Jf XISJOI £|XI U|eo ]3(£1:82 )oj|^ ^aj m E , 9t|: A.e £^EI(El:32)g gXI&Ch °^P2S gEI^H^M Ef^EiM gxl61*= 
Ul^ojBb ASDL Hie^iBOia. ASDL Ul^?-I3^ D\^™2.£ <ME\BW±&m XI Si of XI Sh: S?^ SOI SiD. 0| S^Oil^ ASDL UIM?-I3M 
^go>£r bRAS{£1:40)2l A1« UIM^BOII ^E|3H^M Ef^EiS ^ximoi ^E|3H^^M 3£j ^ AfgXf(£1 :50.E1 :51 )1\ 

OICIOH AH tH S ¥ EH gEI^H^ GilOIEHM g*2l ¥\o\\M EjXH ^E|3H^ 5*EI AitH^¥Ei gEI3H±M dfOEiS &0tM 

3 Jig ^ei3H^m ei^EHoii ^Ei3H^s 31 ^^oii mmm mat. 3ehs ^ei3h^m Ef^Ei^r one ^eish^m dm 2^ qioi 

EH & 2| AfgXfSI ^EI3H^M 011013 = 011 CHIOIEig IP PJ^^Bil 01 £ (Encapsulation) of 01 ^E|3H^M OilOIS^fer ^ 

l^EiOil ^E|3H^^ CHI 01 El M 2^5^ 3 QIOIEHM I§ H^3^0| 8>teO. 

¥&!Wi^ ISP2I ^^01 ^E|3H^m:>f £§£JCH 2IXI S£r UIM?-i 32|'(E1 :72) 3^0[Cf. 0| g?b ^EI3H^^ 4^ ^ OICICH AfbPF £ 
X|£|CH fclfcr »g AIM L||E^a ^ Oil HEl3H^M ^El /HM(E1:20)» g*lof3 SE§* ^E|3H^ = Ef ¥Ei(£1 :30)£ 1>0| ^xl^Cf. Dgj 
¥ ^EOH^M^f XI3J01 £1X1 Sf^ 2| §B y|e :83 f £1 :84)0II ^EJ3H^M EI^Ei(£1 :33.E1 :34)S MZ\&U. Ol ffJi ^E|3H 
E^EI(£1:33)£r OICICH AH bH 2f A^«UI^?-IB ^Oil ?l£= ^E|3H^M £}^Ei(£1 :30)2* Ej^^JM ^CH ^E|3H^^ Ul 
^?43M ?S^Cf. H£! m ^E|3H^M QIOIEHM 6HS ^EI3H^^ Zieoil MgXf PC(£ 1:52) Oil 2£^Ch 

All^jRH^ S&!«H2f g^gOl S^£|Oi Ul ^9I3(£1 :70)ei 3¥0|C|. Ol 3^0il^ OICICH AlhH^f 9\X\m UIM^-IBOil ^E|3R^e 

a E| Al^Sf ^El 3H^M Ef^EH^f ^x|£iOH 2^CH0^ §^Cf. 3 EH 3 51^^21 ¥£!HH01IA1 ^gs[ «^2g ^El 3H^M dlOIEIS 



S ^E|3H^M LHM?-I3 9\m AI^Uo^AI, bl ^EI3H^M UIM?-l30||Ai ^ AI^^M OlgSKX oi^ui m^^f ^EI3H 

g§ Aidl^M ^3f^o^ M^m 4= 3EI3 2| ~E|3H^:^ Ef^E1^°l §^ Ei^^J ^1^^ 9|^2j §^ EI^^OI gJ£! AfgXf 

^f 5Ho^ ^xiisf we ipm Mgoib Afexfei ^ei3h^m lhim?-ib ^p^hi aH^i^a. oieh^ §^ Eiin ^i^ 

S AfgXf^f ^£ £32*01 ^E|3H^M LilM?4BM ^^fe^^AM ^E|3H^M Ajdl^Sj ^gSf^ §CH^ >!0|Cf. Of^EH § UIM^jfJ 

01 gjy§l- ^ S^. ^f§°J g ZMI 01 ^^1 01 CHI 01 J\^m XHIg^o SMi AfgXf£| gBOllAISE ^EI3H^M OlgofOj P^oh Aibl^M 0|g^ 

^ ^XH 01 EH ^ j\£ ^E|3H^M &M\H\*19.^. Dmo\ OlSeh ^EHO|°^. ^E}3H^M AH bl ^ A|§M ^ ^^01, 

01 ^l^£i 6H2I eOH^f ^f^ofW, ^Hf^^^ ^LH ^Si! P_i 9 ui ^§ 6H2J01I ifit ^ 2iCf. 



(57) 

bl ^E|3H^^ U1^?-I3°J xDSKASDL VDSL. HDSL), ISDN, 3ilO!M 2g, Lj|M?H3. S UIM?-]3 ^OilAI Afg£j^, ^El 3H^M Ef^H^ 
^E|3H^M QI0IE1 1\Q ^EI3H^^ Ef^Ei. ^EJ3H^M ^^^j^ ^E|3H^M eg H^3^0il^l ^E|3H^^ QI0IE1S 2^8^l ?1 

^ ^E|3H^M 011012^, ^E13H^M Ef^EHM^J ^|z| S^M BH i2el gag ^Elof^ ^El 3H^^ &EI AlbH^ Ol^OiS A|^ 

m oiesfoi j\& ^Ei3H^M m *= °n3sL ^^m^ ^sni- 3 ai^h. 



9=?tt 2. 

^E|3H^^ Ef^EH ^l^g ^mn\J\ ?loH. 
^) ^E|3H^M Ef^EISf Cf^ ^E|3H^M Ef^EH/=E|3H^M 011012^ CHI CHI 01 Ei £^±}m ^loH §^ Ei^^M ^^8fD1, 
U) ^^1 Ei^He ?I3H IP Ei^^/UDP Ei^^j ^I^M Afg6f3, 

CO mm ^E|3H^M 3eOil mi\m Cfg Dig ^El 3H^M EI^EHSI ^EI3H^M OilOISMM^ ^E|3H^e StH ^ gag ^EI6f3. 

Ef) SaOilAi ^§ ^E|3H^^ 3M0II ^Ofah ^E|3H^e Oil 01 2^21 C|§ ^E|3H^M Ef^EiOil ^EI3H^M Ql 01 EH ft &£o\H, 

Of) ^E|3{j^m Ef^EiEfOil ^E|3H^^ Ef^H H^Sgei DVMRP, PIM-SM, SSMM AfgofOI ^EI3H^^ QIOIEiM S^8f^ 

bf) ^E|3H^M Ef^Ei^f XfAjo| M t* Lj|e^|30il ^E|3H^^ ^ oi^ x , gj bX|M ^AfofOI, ^EI3H^^ Ef^EH^f ^ E| 3H ^ 

M Ef^EH^AI^ ™mm ^^ofXI ^3 B^ot ^E|3H^^ ^^1^1 <%mm 4=^Sf3, ^E|3H^M Ef^Ei^f gjooj ^E|3H±:^ Ef^EH «WBf ^ 
E|3H^M e^lPI MAI Oil ^^of^ ^E|3H^M Ef^Ei. 



3. 



^E|3H^^ §§5jog 4-^6f^l ^lofOI. 

?\) ^E|3H^M Ef^EiSf ^E|3H^^ CHI 0 1 EH £^£im ?\o\\ EHM&m Afeofffl, 
U) EH y ^ M ?loH UDP EiyH J\^m Afe6f3, 
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O) gEI3H^M df^EH^¥EH »g QIOIEiM i*E|3H^M §g .5^31! Oil XHE^mDI, 

Ef) JH2£ AI Oil IP ^E|3H^^M A^goFOj TTL(Time to Live) 0^ Ai«HI^?-l3 &0|| Cl^ S^Ei^ OtfcJ. ^E|3H^ 

011012^ -oj g = El Oil Si XH^Ei^fi^o^ AfgSfb HE|3H^ 011012^. 



4. 

2» S^g Q§£l ^EJ2H^M OHOIS^ ^E|3H^ £*^Ei2l IP m BW%5\W, 

U) ^)0il S^CHAi, S^M gEI3H^ Oil 01 ££^ ^ ^EI3H^ Ef^Ei^j IP ^±21- Ul^?-I3 ^± £>0| MEIM^M 011012 

^2} ^ ^E|3H^M Ef^EPl Dm D\g ^E|3H^ Eh¥EH°J IP ^2} Ul^?-I3 3H£8fe °o^§ Ahgo^,^E|3H^ 

M ^£| AiW. 

S^PS 5. 

SIEI^e Ef^EJSf XII3SSI ^EI9H^M Oil 01 £M Oil °[CH/d, 
^3 ^ElBW^m. Ef^EHM S^6KM S«»3| ?\o\0\ 

^E|3H^M Oil 01 2 M/^^ ^Ej3H^e £j<=>Ei^ SEI9H£M 3£l A1W0OI g^g figo^ B3I 

^E|3H^M &£| AibP* gE|3H^M 0ilO|SM°i UI^?-IB ^±m 2011 §S3[ &fe*l glferXI SAI6I2, 3 §S3[ °[Q 

e imm ^Ei3H^^ ei¥Ei^ ip m&^n, §122 ^eisjh^m ei^eh °j ip aai^te bh\ 

^E|3H^^ 2£| AiW^¥Ei ^§ D\7)\m ^EI3H^M Ef^Ei2J IP u d22 b^ S^ot3, 3gXI 8JO£ 2^ gEI^M E}^ 

El m 1\3 J\J)\& D\Q gEI3H^e E|°EiM UAISKH S^oUD 3 AHMg §Si ^EI3H^M ^El AibiOil g^^Oi ^E|3H^^ ^E! AitH£| 3H 
t! §S1 i^o^l 8fe B^IM >lx|fe ^ ajE|9H^ El ^ EH 21 ^EJ3H^M 0H0ISM. 



6. 

^ii 1 s on 9io\m, sei^h^ Aiding m ^ei^h^m ui^h ^oii 2§ mE^ioi ai^s^s jm ^ei^m e^ 

Big gx|8KH bil§?J3I =?go\$= as. 



7. 

Xilli^Oil ^CHAi, g*EI?H^M Ef^EiM § 31101 e^| 0 | Oil ^XloFOI M UIM?-I3 ^^OilA^ ^EI3H^^ Aibl^M 0|g6>£^ UIM?4i 



8. 

«| 2 If Oil ZiOlM, m UI^^-13 i^SOilAi ^E|3H^M Ajbl^S 0|g6f£^ ^E|3H^M Ej^Ei^h S 3]|0| M?il OlOil ^XiilfEIOi g ^1 



•3 
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£2 2 



( 50 >A^^h PC 



(90# 



(52)^Ej3H 



(60)Ah^*h PC 



(31) 




(32) 




(21) 












(33) 







(9lf 



(91 
(52)«EJ3H 



(53)^EJ3H^M 
QlOtEl £4^1 



(54)^3 Ej^g 




(70) 
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{50)A\BX\ PC 



AHtfl 



(ID 



(30P^ ^EJ?H:±:^ 



ai £A r 



<14: 






(15) 



(52)gEj?H±e 
OilOl^je 



(51)^a^H^e 




2^E| 3A r 

-2§ IP ^^Oil CH5H At Hoc 
Counter 



^EJ5>H^ DS£Pr fig 



(16) 



^ej?h^ ^pi e^i 



^MOil |^ A[gA r §S 



a g El Oil XH ijEl5?H: 



£3 6 



(20)^EJ?H^M 
AHrJt 



(11) 



^2SA[ 



(14: 




§fi 



(15) 



(16) 




-2^ IP ^^Oil DISH AH Hop 
Counter 3fl£J 



Et^n 



£3 EH^g 23 




B*\ E^g 
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